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(57) Abstract: An image information encoding device (10) which performs an in-image encoding based on the color component 
resolution and color space of an input image signal, wherein an intra-predicting unit (23) adaptively changes a block size when a 
predicted image is to be produced based on a chroma-format signal indicating whether the resolution of a color component is in a 
4:2:0 format, a 4:2:2 format or a 4:4:4 format and a color space signal indicating which one of YCbCr, RGB, XYZ represents a color 
space. In addition, an orthogonal conversion unit (14) and a quantifying unit (15) also change an orthogonal conversion method 
and a quantifying method according to a chroma-format signal and a color space signal. A reverse encoding unit (16) encodes this 
chroma- format signal and a color space signal for inclusion in image compression information. 
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^s-efcy. z<Dm&mn&^it&&. (i o) reiser, -r ^ h^^jfflsp (23) i*. 4 : 2 : 

O?* — K 4:2: 2?* — ^-/ K 4:4: 47^-77 h$0)^ffc5^^t^ t-7 ^ h 

fl-^. Ri;fe$WYCbCr, RGB, X Y Z ^(DR^T? fc £fr £ *"r&^fSf§-^fcS^^T , ^mm^s-rn 

■rsKco^p^^-y-^x^aitMJc^M-r^o (hi , *^b§p (i 5) icfc^rt. >pv 

hfS^i;fe^fy]f§^fciCCTfiX^SI^. *^Hb^i£££M-f So Plffi^HUbep (1 6) \t % z<D 



WO 2005/009050 1 ^^PCT/JP2004/010317 



w m m 

[0001] *mWfe, MPEG (Moving Picture Experts Group) , H. 26x^<D t fc5f-> MWn^ 

3-277 i28%mmti.xmftm$:±m-fz>h(DX'fo<9, ^.(Dtam^m-t^t^x 
[0002] rn^tt m*^i??^ti,xmm \ ^m<Dm\ ^mn^m, mm 

MPEG2 (ISO/IEC 13818-2) ^jlfflilJ^^^b^^bT^^tLT^^ 

mm@L*Mm-tz>mmx\ ^vy^y^^m&Rxf^^y^—^—m&nfcWj: 
Tyvtr—^B^mtefcKm^^tix^^o MPKG2i±m^^m^^^ticx^), 
M^m2ox48omm^^mmMi^m<Dmx^mLM^miMLXhthit4-8Mbp S 
, 1920 x io88mm*&<>mMi&&(DmumvM&mmx&ti& i8-22Mb PS 

MPEG2te, ^<bLT^ffi(^ii^-r§i«®M^^b^^i:bTV>fc^ N MPE 
Gl=f9#V^-^4(tVh^-r-) , o^i«9^V^li^(D^^t:^^^UT 
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^it^^m^Xi^ 1998^1 2 faSO/IEC U496-2bVX^(Dm^mBmm 

tsbi^ ^ri-\?£mm<Dmmft-%-i\:*m®<DB mtLx, h.264(itu-t 

Q6/16 VCEG) t^^WM(DM^it^^AyX^^ 0 H. 264fi, MPEG2^MPEG4 

thz>h<D<D^ ^m^^n^t^mtm^ti^t^hthx^^ */t, mpe 

G4<DWiWl<D— 3t£LT, rcOH. 264^— H. 264X1^ b£*v£Wfl 

m*t>mAfr. x^^^immznm.'rzmmikmvT (joint video Team) k 

l^-rXoK. Itffctif m^itmmiOOn, A/D (Analogue/Digital) ^m£B101 
b, miML&X$mZ-^y7Tl02t, 1Jmm03t, H:^m^l04^, M^tUlObb 

* -Bsm$^itmo6t, wm^y77io7t, mm^itmost, mm^mmmo9 
t , Dmm 10b, 7u~j±^y nib. »#^fflo • mmmi 1 2b. ^>v^m\m 1 
3bs is—bfflmmi4k&mz-z>o 

HtftHftHf #?>GOP (Group of Pictures) f#^Cj£CT, i^(7)3fe-<#^^tf 5 

0 M^iMU^#^^^7'i02«, ^^^(M^F^D^^b^^^ttS®^}- 

hm^titcm^mmm^xm^imm^m-ro 
^m<D^mn^t^m^A^^thtc^mm^wm^y7rio7im^xw 
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mfavxwmttz> 0 
i06(c#ti&-r§ o 

^smn^ritmo6^ ^(owj^^bM^m^M^x^m^itx^wmn^- 

ZZX\ ±mVtcJVTXMmikfrmt>nX\,^n^i[:tt(.£XT. JVT Codecil^ 
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mf&&m2fc7jk-f 0 m2^-r xo^, PHSHt $e^-§-^si20te, ww^yyn2i 
"i^^i22^, mm^tm23t. iM£^gigin24^ mwm25t, m 

&&XfW 7L/^y7 Tl 26 D/A(Digital/Analogue)^i&g|3127<!:, ft#«iJ-Mfit 

^128^ yu— A^yi29<b, ^by^wmisotizkvmj&tstix^^o 

^mm-^m22^m-r^o ^mm^-m22^ fetbbtitcm&fcmm m<D-7 
^-^yh^m^,m^s±mmmmvx^Mm^xii%mm^m(Dfiiim^m 
u m^itetLtc^mmmzmm^m^sKmsTZo */c, -^mm.^122^ 
, mm7u~j±fr^?-n^kztitci>(Dxfrzm&ia3i, mmj±mm m<D^ y y 
mzfawtstitcm^fwismm^^xhm^u z<Dmm%mzm-ffimm2 

^*^-Mi23«, ^mm^m22frhw&£fttcm^m<v^m&M%mm; 
f-itu ^m#^^E^^m^i24tc^-r5= mm^mm24n, ^hti 
tcmmmmmn^^-^yh^m^s^mmm^M^xmmm^-f^mx 

^x\ mzy^-^^byw^ibzntch^xhzm&ia^ mm^m^m 
tmztitcmi&m m-z, mmmxfm^yy7i26iz^m^. v/A^m%\27 

ni28fe, ^mm^m^m^ntcm^^b^mmty^-^^evi29^m^ 
titcmi^mmt\^^^xmmmm^±^u Jjmm^s^w&i-Zo ^3^125 

^<DmMmi$Ltm\&^m&i24<Dmt>b*&j&-i-z> 0 
ovNTfi, ^byn^ikztitcy^-^bmmxhzfcfr, mmzmm-TZo 
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o 

JVT Codec (H.264 | MPEG-4 AVC)T«, _L5ziiLfcJ;5^ ^bvW^ 

$ij^e— K£l6X leM^^n^^c^nyn-z^j^fi-e^ij^frM^h^iex 16^ 
— jf, -fe^^^MLTf*, Cb, Cr^n^efl^SXS^n^^^fi-^WJ^f^o ^ 

oflJ^flto^ft ^h^iexiewj^-Firiu^-efc^, ^i^wj^-k 

^E— K^IH3^i- 0 03^-t-J;5{C, JVT Codec-Cfi, 

(a) Vertical mode(mode=0) 

(b) Horizontal mode (mode=l) 

(c) DC mode (mode=2) 

(d) Plane Prediction mode (mode=3) 

idis^xmrn-tZo 

(a) Vertical mode (mode=0) 

Vertical mode ^V^te, &M7 f vy?<DM&T&±M<D7 f vy7(Dm$l (4:2:0 

■7*— ^yb<Dm&, ±.(D-?7-x37^y?) *^}i°—\^x^mzfvv'?<D^mm&t-rz> 
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mil 

pred c [x,y]= p[x,-\ ] (x,y=0..7) • • • (l) 

(b) Horizontal mode(mode=l) 

Horizontal mode l!l*5V>Ttt, ^^f^V^(OW^t^>1^.^\(0-^viy^<DWM (4: 2 
6 0 -O^^fe^P^^WJiltftpredcfi, P^~5;£#J<Z>:/P:y;?tf>®i{f £rp[ 

pred c [x,y]= p[-\,y] (x,y = 0..7) • ♦ • (2) 

(c) DC mode (mode=2) 

DC mode KiasivCtt, &^zfvy?<DMW^Z±M&X*&m<DZfvy?<Dmm*: 
-T^^-^.x, y=0..3(Dm&. WJilf^predctx, yM, $£^-r5_hlRiJ<D®iStp[x, 

-imxf&M(Dmmf>i-i, y]mu x, y=o..3)&m^^x%.f&tstiz> 0 x<omv<n, 
(i)®^ P [x, -lmwrnmpi-i, ywmzw&i-z>m&; (iom^ptx, 

U ®^p[-l, y]^#£Uev^-£\ (iiOWmptx, -l^M^-f, ®!fp[-i, y] 

^#&i-5*§£\ (iv)iffij^p[x, -i]si;iip[-i, y ]^^#^b^v^^ N (D4 

o©I^l^t N T, ^*L^*l4^T£>5£ (3) - (6) oT£j&$*v5 0 

[#3] 
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pred e [x,y]> 



( 3 3 ^ 

5>U' -i]+£/>[-l,y']+4 

i--0 y'-O 



»3 (x,y=0.3) 
• • • (3) 



pred c [x.y] = 



f 3 

£p[*' ,-l]+2 

x-0 



>>2 (x,y=0..3) 



(4) 



pred c [x,y] = 



< 3 ^ 

2>[-l.y']+2 

^ y'-O 



»2 (x,y = 0..3) • • -(5) 



pred c \x,y\ = \2% (x,y = 0..3) 



(6) 



Wmac. x=4..7, y=0..3©$§£\ WJIItfg<predc[x, y]tt, $£^-r5_blIiJ<DIIj?!t 
p[x, -l]&t5&{B!l©W*p[-l, y](fIUx=4..7,y=0..3)^fflV^4^tl5 o 
■tDiUii, (i)Bip[x, (ii)®5jfp[x, -l]dS«E*-f, w* 

p[-l, y]^#^E-r^m^> (iiDMtptx, -URUWfcpC-l, y]as*^#ffiUcV^» 
£\ <^3o©^^*3V^-C, ^-^^T^(7)-(9)^oT^$tL^ 0 
[»4] 



/red, [x,y]< 



pred c [x,y] = 



£p[jt',-l]+2 »2 (x = 4..7,y = 0..3) 

Vx-4 J 



r 3 

i^y'-o 



»2 (x = 4..7,y =0..3) 



(7) 



(8) 



pred c = \2% (x = 4..7,y - 0..3) 



• • '(9) 



PJ«H1 % x = 0..3, y =4..7©i§£\ ^iffilKfepredcCx, y]tt, »g|-rS±ffiiJ<Z>®?!l 
p[x, -lXRtAfcflfl©lIi*p[-l, y](mU x=0..3 > y=4..7)^V^4^$*l5 0 
£«9f¥L<fi N (i)lf*p[-l, y]tfS#£-T5*§£\ (u)®5Rp[x, -l]as#£U H^p[ 
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-1, y]tfS#aEUe^#£\ (iii)®*p[x, -l]Rxmmpl-l, yJ^#tc#£U£V^ 
£\ <D3mm&\zLm^Xs ^W^ToS;(io) - (12) t^oT4^^il5c 



;?red c [*,y] = 



Ip[-I./]+2 



>'-4 



>>2 (x =0..3,y = 4..7) 



5>U',-l]+2 



i'-0 



>>2 (x = 0..3,y = 4..7) 



pred e = 128 (x = 0..3,y = 4..7) 



(10) 

(11) 
(12) 



IrJ«K1, x, y=4..7<£>4§£\ ^ij®^predc[x, y]tt % j^tS±«OB*p[x, - 
l]&t*£#J<Djimtp[-l, y](|IU x, y=4..7)£ffiV>T«c£*v5 0 <fc9l¥L<fi, (i 
)®3dp[x, -l]3ttWii*p[-l, y]^*^#&-f-S*^, (ii)®*p[x, -l]AS#ftL 
. S*p[-1, y]j&Sfiq5EUeV>|§£\ (iii)pj^p[x, -l]3S#£-tf-f N ®^p[-l, y ]tfS 
(iv)®^p[x, -l]»tlH*p[-l, y]as#tc#£b&l^:$&£\ ©4o 
om&izjs^Xs Zivein&sTiD&.as) - (16) CtoT4^^it5o 

»fc6] 



/ 7 7 > 



»3 (x,y = 4..7) 
• • '(13) 



pred c [x,y\~\ tp[x' ,-l]+2 



>>2 (x,y=4..7) 



(14) 



>>2 (x,y = 4..7) • - • (15) 



pred e [x,y] = 128 (x,y = 4..7) 



(16) 



(d) Plane Prediction mode (mode=3) 
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Plane Prediction mode fC&l^Tte. &%k7*Vy?<DW£.1rZ>&W<DZfvy?(DmM 
(4:2: 07*— ^yY<Dm^, S©^o^p^) b±.®\<OZfvy?<Dmmfrb ^8*IIB 

WT<^(17)0<fc5fc***L5o --"^ ^(17) KiSSttSCliplWu 0a>&255<Z>«&H 
[»7] 

prcd c [x, = C«pl((a + fc * {x - 3)+ c * (y - 3)+ 1 6) > > 5) (x, y = 0..7) 

a = 16x(p[-i,7] + p[7,-l]) 
fe = (l7x« + 16)>>5 
, c = (l7x^ + 16)»5 
H = (p[4 + ,-1] - /,[2 - ,-1]) 

JC*=0 

K - X(/+l)x( p [- 1,4 + /]- p[- 1,2- y]) 

Wtefc§|v\fc2BM&#«rF4x4i:-rS£, 4X4lt^tt, WT^(l8)coJ:3^ 
[*8] 
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/ 4 .4 - r 4x4 * f 4 „ 4 * r 4 T x4 

fztzl>* 

'l 1 1 I ^ 

2 1-1-2 

1-1-1 1 

1-2 2 -1 



(18) 



T 



4O(D4X4^n^(0, 0)#t (DC## ) ^I*T2 X 27'ny^|rMl, 



fdc' 2n2 -T 2 . 2 * f&c 2 . 2 *T : 



2 ' 2 = vjU -ij 



2x2 



(19) 



'<y*— *QPi£ff^1-5 0 ifib, QPit40d»e>5l©<fiBB^yylfv^$tL«o 
BfclO] 
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QPi = QPy + chroma _ qp _ offset • • • (20) 

[*1] 
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[«n] 

/'[/J] - CfeP f %6,U)+ r)» (15 + QPJ6) (i, j = 0..3) 



Q{QP%6,i,j)~ quantMat[QP%6l0l(i.j)e {(0,0X(0,2X(2,0X(2,2)} 
= quantMat\QP%6ll\(i,j)e {(l,l),(l,3X(3.lX(3,3)} 
= q«a«fMa/[(2F%6l2lotAerwi5<r 
"13107 5243 8224" 

11651 4660 7358 



[*12] 

/rfc'[f,;]- {fdc[i,j]* Q(QP C %6,0,0)+ r)>> (l6+ QPJ6) (i,j = 0..l) 



• • • (21) 



»Ma«[6l3] = 



10486 4143 6554 

9198 3687 5825 

8322 3290 5243 

7384 2943 4660 



• • • (22) 



[#13] 
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f'lij] - (f[i.j]* IQ(QP c %6,i,j)+ r)« {QP e /6) (i, j = 0..3) 



(23) 



' lQ{QP%6,i,j)~ iquantMat\QP%6][0],(t.j)€ {(0,oX(0,2X(2,0)l(2,2)} 

iquantMa t [QP%6ll\(i,j)e[(l,lUlM^U^)) 
iquantMat[QP%6\l\otherwise 
10 16 13" 



iquantMat[6\3]> 



11 18 14 

13 20 16 

14 23 18 
16 25 20 
18 29 23 



5t(25)-«£*L3o 

fdc"[i,j]=(fdc-[i.j]*IQ(QP c %6,i,j))« (QP c /6 - 1) (i, j = 0..3) 

• • • (24) 

fdc"\i,j) = (fdc'[i,j] * IQ(QP c %6,i,j)) » 1 (i, j = 0..3) 

• • • (25) 

±!53M£te, 4:2:07*— -e^K YCbCrfe^WW*^L*»*j-^LT*3?>-f 
,4:2: 27**— K 4:4: 47*— RGB-fe^g^^ XYZfe^lBJ^I&^Klfii 
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[0003] *&wte. ±m^it£ote&M<Dntit\z.mfrx&m£titiit><D-v]bQ, 4-.2-.27* 

-^yh, 4:4:47*- ^ryh, RGBfe^W, XYZfe^W^©M|feT?ft>oTt>, 

[0004] ##wte«amttw*##fl3Mtt, A^mmm^y^y^itu my^y^m 
z&mzfozxmirik^m&mfcm^^u ^iigct^^Mi: 

W^rik-fZ&ic &&ft<Dffi&&&WZ-lt4:2:07*>-^yh. 4:2:27;*— -?yh 
s 4:4:47*— ^yV^(DHnxfr&fr*^ir7U^7*—^yY\t^, RX$&&fSl& 
0!lx.fcfYCbCi\ RGB, XYZm<DffitlX&Z>fr&7jki-£LQmiW -5§-fc£^V>T, ^S'J 
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^m^xm^^mLxm^i^titcmmmmmm^mm^tu mm^fe 

m^-rzm^&k, w-??*— ^yhm^Ru^mm^jtcxmA^^ 
m^mmm^^.m^m^x^xm^titc^mmwc^mm^tir^mm 

??mtixm^&&nvxm^ik£titcmi$Lj£mmmzmm;^ku mm^m 
%mvxiMf§r-tz>M@Lm mm^mztei, vc, m^ikztin^kztitcmm&mt 

m^r-r^>m^T.nt, ^^^-^yhm^&xf^mimm^zxmm^-^ 
m^mitmzm^um^i:mcxm^titc^mm^mm^ti-^mm^it 
nut, mm^ik&thtz.y^y?*m^wf%m^TMts ^^ifioa^ 
m^m^^x, ^^^^—^yh\t^Rn^^mm^^tz.y^y^^^x\ 

^<D£??mmmmmwmwLRW(Dj7mx^ ^^(Dmm^m^4 ■. 2 : 0 

7*—^-yh, 4:2: 2:7*-— r-yh, 4:4: 4:7*—- ^^h^^fprtbT'fc-S^^^i-^o-^ 
7*— - ^Mf -§\ &t>*#^K W<l;t«YCbCr, RGB, XYZ#(7)fBrtL-efc6/5^^ 

[ooo5] *mwizfa%MiMLmm$ ^immR^t<D^m. mm^mmmnm^-mmRxf 



WO 2005/009050 



16 



•CT/JP2004/010317 



Z(Djfmz£tUt. 4:2:07*— ^yh YCbCr&&ffl(DWr&(0 > 4:2:27 
*~-^yK A: A: Ay*— RGB-fe^fl, XYZfe^^^O^}^, Stflll*^ 

[0006] mm^^>^mxn^^-^'U—^<m^:m(D\K^^:tW}^ 

ciH3]Ei3tt, vt codec {zxufZA^^by^m^— h*zmw~f%mx&z> 0 
%mf&-tz>m*z^-tmx3bz> 0 

o 

w%?F-t7'vv?mxfoz> 0 
^7jk-rmxh^o 

[H8]|H8te, ffi&ofa \zMWttZ>2^><D8 X 8^V2y^^(D8^(DA X 4^n-/^(DDC#> 

m*M&x2 x Ay vvv-&mj&^z>m^*^-fmxtbz> 0 
7jki-7'uy?mx&>z> 0 

[mio]iuio«, ^m^m^mmmm^itmm^^mm^m<Dm^<D- 
m^-i'y^y^mx-h^o 

— M%^i-y*vyy-mxhz> 0 
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o 

[0007] *&m^mi,itMcft#)temM<Di&mz^x. mm^mmu^hmm 

^-{fc^glOte, B5te^iM:5fc, A/D (Analogue/Digital) lit, iH&Mtf 

#^y7ri2fc, *pji*i3t. jassas*spi4t, a^Hbmst, ^mn-^itme 

mm^yymb, mm^tmsts mw.&m&m9k. mnmot. 
^V2it, W}^w\'Wmu22t, 4^hv^mm23t, is—hM&m^bizxvm 

SW^jESfiUf^ROGOP (Group of Pictures) iill^Ct, :7U— A<D3fc-<#x.3rtT 
, Hifelft «l^*fUT«ltS:=»^^ifeXtt*^— — 

^W^^^r:^U^^b$tLfc^^m^#^^^Tl7{C^LT^$ 
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mMmmmm&$n&-fz> 0 m^m-ffimi®22fe, ^<D^mmmmm^mm3 

ft^itdmTV7u-j*^v2it l zwm£nx\,^i&Bmm&m^mu ^mm& 
(2-i)-r^h^iij^ 

4^b^wm23<Dm^<D-m^m6i l c^k-r 0 ^>h^wm23^ &&ft(D%m 

^^4:2:07^— 4:2:2:7;*-— 4:4:4:7;*-— ^h^cDf^^fe^/^ 
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^-T^n-r^— ~?<ybim -S\ SU^^P^YCbCr, RGB, XYZm<DffithXhZ>fr 

^-r^mm^ricm^^x, ^m^m^mmz-Zo ^yb 

^y^30, 32i^fef&$tL5 e ^4y^30, 32T*te, ^nv7t- ^Mf -%-RXfi& 
^mit^ri^&^^>b^Um31a, 31b, 31cOfpJtt^^iltRL, 7U— J>,^ 

®mfrh<D^mm&*mj3~$-z> 0 ^y^3o, 32^, m—^^vy^mm^mu't 

60 -©06^14, 3mm(D^bynm31a, 31b, 31c(Di^th^mtRi-^> 

hcDtvxwtw-r&tfs ^(D^byj-mm^m, ttt>ttm<ott<DmtZs fit 
tznfc-f&^ttfx^Zo 

(2-1-1) 

3fc-r , ^by^$m3ia(Dmittmwi-z>o ^<D4^by^mm3iax^ s 

*~ ^Mf "§-^4 : 2 : 07^-— TyH^U fe3SI1(lflr#*SYCbCrSr^i-M4ftflH|- 
(2-1-2) 

4>by^um3ib<DW]{¥$:mmirz> 0 ^vh^sy^sib^^rvivr-^ 

"fe^-^^O^E—Kiilfi, Vertical mode. Horizontal mode, DC mode, Plane prediction 
mode 04oO^S'J^~ K^ s #^-t"5 0 ^^h^$J3§31b-m, ?xi-*y*—*y 

bit #J&*4 : 2 : 2y^—^yb^U ^mit^YCbcr^-rmmt^Mu 

^y-vy~uy?^<D : &Wi't : 5M?j&l<D2'?<D8 X 8y*vyy-&^.b)sbX8 X 16:/n^£ 
ML, ^(D8xl6yo^^mfi<bLTMiJ^9o SXT, r(D-^^h7^»31b^ 

(a) Vertical mode (mode=0) 

Vertical mode difc^Tte, &^vy?<DM&^&±.®&<Dy*X2yy-(DmM : &^-- 
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BR15] 

pred e [x >y ]=p[jc,-l] (x =0..7,y =0..15) . . . (2 6) 

(b) Horizontal mode(mode=l) 

Horizontal mode ^joV^Tf*. ^^^n^^CDM^^^^M^-fny^O^MM^:^ 
[#16] 

pred c U>]= p[-l,y] (x = 0..7,y = 0..15) •••(27) 

(c) DC mode (mode=2) 

DC mode fc*3Vvrtt, &Ms*vv?<DM&^&±WRX] t &m<D7'zty?(Dmm& 
•r/«C*>*), x, y=0..3<E>i§-g\ ^ffllj®tepredc[x, y]tt, S_h{l"JO®^p[x, 

-i]at^fe{na©ii*p[-i, y]((au x, y =o..3)&m^x±f&£tiz> 0 x<omv<n, 

(i)H^p[x, -l]lt;iip[-l, y]a*#t::#£-t-54&£\ (ii)®*p[x, 
U B^p[-1, y]^##U£V^£\ (iii)H3Hp[x. -l]^#^-f % ®^p[-l, y] 
(iv)Si*p[x, -i]&rm*p[-i, y]aMfcte#£Ui^»g\ tf>4 

GR17] 
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pred e [x,y] = £p[x' -l]+ 2>[-l,y']+4 



>'-o 



»3 (x,y-0..3) 
• • • (28) 



pred c [x,y] = 



J>[*',-l] + 2 »2 (x,y = 0..3) 



(29) 



jc'-0 



pred c [x,y]> 



' 3 \ 

£i»[-i.y']+2 



»2 (x,y=0..3) 



• • t 



(30) 



pred f ley]" 128 (x.y-0.,3) 



• '(31) 



mmK, x=4..7 % y=0..3©*&£\ «Jptfglpredc[x, y]»i, »g*i-5_hffl|0>®* 
p[x, -l]&^ffi!jOHSfp[-l, y](fIUx=4..7,y=0..3)^I^T«^5 o 

p[-l, y]^#^E-T3i§£\ (iii)W#p[x, -HS.^m^pC-1, y]a*#fc:#&L&v>4& 
£\ ©30<0^^*3V^, -t4v?ix«T©^C:(32) — (34) ttot4^H5 0 
[»18] 



prerf c [x,y] = 



pred t [x,y]> 



£j»[*\-l]+2 



»2 (x =4..7,y -0..3) 



' 3 > > 

£/>[-l,y']+2 

y'.O 



»2 (x = 4..7,y -0..3) 



(32) 



(33) 



pred c = 128 (x = 4..7,y = 0..3) 



(34) 



ITO^ x=0..3 > y=4..7©M, WJUHglpredcCx, y]»4, tt8*i-5_L{«|©®* 
p[x, -Ilftl5fefl80>®*p[-1, y](f!U x=0..3 > y=4..7)^fflV^4^^ 0 
«fc«9i£L<te, (i)®*p[-l, y]^«E-t-5*^, (u)®*p[x, -l]aq£&U ®3§p[ 
-1, y]fl*#fl=U£V>»g\ (iu)®5&p[x, -l]S.t> 4 ®^p[-l, y]as#fc:#&LfcV>j§ 
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BR19] 



pred c [x,y] = 



pred c [x,y]- 



£p[-hy']+2 j» 2 (x=0..3,y = 4..7) 

' ' '(35) 

Lpf JC ''- 1 ] +2 l» 2 (x-0..3,y-4..7) 

• • • (36) 

' ' • (37) 



i'-0 



pred e ~\2% (x - 0..3,y = 4..7) 



x, y =4..7tf>i&£\ ^$JiItfg>predc[x ) y]fij\ «»i-S_bfl!l©W*pCx, - 
lJRt*fcffi!l©iiB*p[-l. y]«aUx, y=4..7)Srfflv^^StbS 0 J^lXte, (i 
)S*pbc, -l]Xtm*p[-l, y]##te#aE-*-5*£\ (U)B*p[x, -1]^«EL 
, H^pC-1, y]tfs#fcbftv^<g\ (iiOH^pCx, -i]fls#£i2ri% W*p[-i, y]3 s 
#£-rS#£\ (iv)Iip[x, -l].RtWii*p[-l, y]as#fc:#£L&Vv»£\ ©4o 
^-aiC&Vv-c, ^iVetbWT^(38)-(41)(^oT^$tbS 0 
[»20] 



pred c [x,y]' 



p>-erf r [*,y] = 



/ 7 , ^ 

5>[x\-i]+5>l-i.y]+4 

*'-4 >'-4 



»3 (x,y = 4..7) 
• « • (38) 



-l]+2 

^ Jt'«4 



»2 (x,y=4..7) 



5>[-i,y']+2 



»2 (x,y = 4..7) 



prerf e [x,y]~ 128 (x,y = 4..7> 



(39) 



(40) 



• • • (41) 



mm^ x =o..3, y =8..ii<Dm&. ^aypHfepredcCx, y](4, w&-rz>±.w<Dm 

Sp[x, -l]Xr/£flOOB*p[-l, y]«i.U x=0..3 % y=8..11)&fflVvC£j$$*L 
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*p[-l, y]as#&U£l^#£\ (iii)®^p[x, -l]Rxmmpl-l, yWm^Jf&lstj: 
<5 0 



pred c = 128 (x = 0..3,y = 8..1 1) • . .(44) 

mWZs x=4..7, y=8..11<£>4&£\ ^pHfepredc[x, y]«, »®5i-5±flg(01ffl 
Sfp[x, -l]Xt^feffifJ©W*p[-l, y](<&Ux=4..7,y=8..11)&fflV^T&J*3ft 
60 J:0t¥L<tt, (i)M*pbc, -l]&tJ5®*p[-l, y]*s*tc#^Ei-S»^, (ii)m* 
p[x, -l]riS#£U B*p[-1, y]^#^L^V>#^ N (iiOpj^ptx, 
, W*p[-1, y]as#flE-T54§-g\ (iv)i®|fp[x, -lffi^Iipt-l, y]^*(c#^EU 

H5 0 



[fc21] 



11 i 
pred e [x,y]= l > y'1 + 2 >> 2 (x = 0..3,y = 8..1 1) 

U" 8 J . . 



• • • (42) 




• • • (43) 



m22] 
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pred c [x,y]< 



pred c [x,y]> 



pred c [x,y\> 



( 7 

Ip[^.-i]*Ip[-l,y'] + 4 

1-4 y'-8 



»3 (x = 4..7,y = 8..1l) 
• • • (45) 



£p[x' -l]+2 



»2 (x = 4..7,y = 8..1l) 



X>[-l,y']+2 »2 (x-4..7,y-8..1l) 



pred e Uy]=128 (x = 4..7,y = 8..1 1) 



(46) 



(47) 



(48) 



mm^, x = 0..3, y=12..15(DM&s WJPtftpredcLx, y]«, mtg-tZ>±MCDm 
*tp[x, -lm^^lJ^m^pC-l, y](fB.U x=0..3, y=12..15)^ffiV>T^$ 
£<9f¥L<^ (i)®Pjfp[-l, yWft&1rZ>m&, (ii)®Hp[x, -1]/^#&U 
®*p[-l, y]riS#;£U£V^-S\ (iii)®3ifp[x, -lJRTMS&p[-l, y]#^£#&L 

[«23] 



pred e [x,y]> 



I>H,y']+2 



»2 (x =0..3,y - 12..I5) 

• • • (49) 



pred c [x,y]=\ , £p[x , -lh2 
U-0 , 



»2 (x = 0..3,y = 12..I5) 



(50) 



prerf, = l28 (x -0..3,y -12..15) 



• * '(51) 



mmit^ x = 4..7, y= 12.. 15(7)^, ^$M{glpredc[x, y]fi, $Mg-f 5_HllJ(D[I| 
^p[x, -l]R^M(Dmmp[-l, y]({I.Ux=4..7 N y=12..15)£fflV^£j?5c£ 

^ P [x, -i]^#£U ®ilip[-i, y]^#£U>^:|§£\ (iii)®|^p[x, -i]is#«E^r 
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■f > W*p[-1, yWft&1-Z>m&, (iv)iB^p[x, -ll&uqij§#p[-l, y]^*^#?£ 
[*24] 



pred f [x,y)< 



pred c [x,y]- 



pred c [x. y] = 



ip[^'.-l] + Ip[-1j'] + 4 |»3 (x=4..7,y=12..15) 

• • • (52) 



5>U'-l]+2 

£p[-i,y']+2 



»2 (x = 4..7,y = 12..15) 



>>2 (x = 4..7,y = 12..15) 



(53) 



(54) 



pred c [x,y]=\2S (x = 4..7,y = 12..15) 



(55) 



mL&&<t£Z>b^o?%m&ibz> 0 z^x\ si-r<D£5\ttm&&&9mu i6(=24) 

-f&=b*>,x, y =0..7©*£\ WJM^predctx, y]fi % »8rt-5±fl!l©lii*p[x, 
-l]&t5&«©H*p[-l, y]({i.Ux, y=0..7)*fflV>T^$ttSo «fc«9S¥b<tt, 

(i)Hip[x, -i]xvm3Rp[-i. y]a*#K:#&-rs»a\ aowmpEx, 

U ®^p[-l, y]a*#tfEU£l^4§£\ (iii)®^p[x, -l]*s#^i* , W*p[-1, y] 

OCDii^&V ^^tbJ^Tc7)^;(56) - (59) ^otM$tL4 
[#25] 
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pred e \x,y\" 

pred c [x,y\" 
pred c [x,y]' 



( 7 7 >k 

I,p[x' -l]+£/»[-i,y']+8 

*'-0 y'-0 



»4 (x,y = 0..7) 
• • ' (56) 



Jt-O 



5>[*\-l]+4 ]»3 (x,y = 0..7) 
»3 (x,y = 0..7) 



[y-o ) 



' • ' (57) 



• - • (58) 



pred t Uy]=l2S (x,y = 0..7) 



(59) 



mmi^ x = 0..7, y=8..15<£>|§<g\ i^JPHtpredcCx, yM, Wm'tZ>±W<Dm 
Hp[x, -l]RXf&m<Dmmv>l-l, y]«IU x=0..7, y=8..15)^fflV^^tL 
3 0 <t«9l¥b<«, (i)WSfpC-l, y]&&&-tZ>Wr&. (ii)W*p[x, -l]a*#&U M 
i*fp[-l, y]tfS#£UevM§£\ GiOBfeKpCx, -lIftU«*p[-l, y]as#fc:«EUS: 

-So 

Bfc26] 



pre<f e [x,y]' 



pred c [x,y] = 



2>[-l,y'] + 4 



y'-8 



»3 (x = 0..7,y = 8..15) 

• • • (60) 



{x-0 



»3 (x =0..7,y =8..15) 



pred, [x,y] = 128 (x = 0..7,y = 8..15) 



(61) 



(62) 



(d) Plane Prediction mode (mode=3) 

Plane Prediction mode (C:feV>-Cte, &M7&l/?<D&fgir&t£$,<D-?u*,?<DWi$t 



WO 2005/009050 



27 



CT/JP2004/010317 



±l&iJtfX/n^£p[ x , -llk-rZk, WTO^(63)<D<fc5^£*l6o ^X\ 5£(63) 

man 

pred t ky]=aipl((fl+t>«(x-3)+c"(y-7)+16)»5) (x =0..7,y -0..15) 

fc*?U • • •(«) 

a = 16*(p[-l,15] + p[7,-l]) 

fc = (l7*ff + 16)>>5 

< c = (5 * V + 32) » 6 

« = £(*'+l)x (p[4 + Jt'.-l]- /,[2 - 

K = £(y'+l)x 1,8 + y']- p[-l t6 - y'D 
y-o 

(2-1-3) 

y&T^f'M^ — Kf£f3^ Vertical mode^ Horizontal mode^ DC mode > Plane 
prediction mode <7MocD^-$iJ^e— K^#fe-f<5 0 ^(D^O-h^M^lcXfe, 
■77*- ^yMs ##4: 4:47*— vybSr^U &^Pe^f ^YCbCr, RGBXteX 

v?%~£btbX16 x 16^p^ML, ^016 x IQ^ny^^mtLt^X^mio 
„ JS^T, ro-f^h7^ffl'J^31c^43Jt5, 4o<D^$J^— K^tl^JU^ofc^iJ 

(a) Vertical mode (mode=0) 

Vertical mode {C&V^Tte, &^7'vy?(Dm&^5±m<D7 f Tiy?<Dm^$:= 1 t°— 

ims] 
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pr<?</ c [x, y ]=/>[*,- 1] (x,y = 0..15) . . . (64) 

(b) Horizontal mode (mode=l) 

Horizontal mode Ji*3V>Tfi, &M7vy?<DJft&^&&M<D7V'y?<DWi%$&=i\? 
H*29] 

pred c Uy]= (x,y=0..15) • • • (65) 

(c) DC mode(mode=2) 

DC mode fcjSV^TWu fef&^y^W&l-SiMfttflfefld^ny^OH**: 

•rt£t>1b* x, y=0..15(E>3&£\ ^«ij®|fepredc[x, y]f± s «-r6_b#JO®|gp[x 
, -l]&t*£ftiJCDMfp[-l ( y]«&U x, y=0..15)SrfflV^^ft$tt5 o IX 

G)®Ufp[x, -l]^t^®mp[-l, y]*S*ld#^Ei-54&^, (u)®*p[x, 
#£U H*p[-1, yJ^ftUev^l^ (iii)®^p[x, B*p[-1 
, y]^#£-T5i§£\ (iv)H5tfp[x, -H&OTf^pL-l, y]/^^#ftU£V^-S\ 
C04O ©*g-^*5V vf, tM^T^S; (66) - (69) H^ot4^tl5. 
BBSC30] 
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pred e [x,y]* 

pred c [x, y] - 
pred e [x,y]< 



]>>[*' -i]+£p[-i,y]+i6 



x'-O 



»5 (x,y = 0..15) 
• • • (66) 



,-l]+8 



»4 (x,y -0..15) • • • (67) 
»4 (x,y = 0.-15) 



pred e [x,y]=128 (x,y=0..15) 



(68) 



• • • (69) 



(d) Plane Prediction mode (mode=3) 

Plane Prediction mode iC&V^Tte, &^?vy?(DWgiT Z>&\%\(Dzfvy?<DmM 
_h{|ljc7)^n5/^^p[x, -llb-t&b, J^T^5t(70) (DXolzmZft&o rr-e, ^(70) 

^*3^cii P ifi, o^^ss^fsig^y^^i-sr^^-ro 

[£S<31] 

/>rerf c [x,y] = CZipl((a + b * (x - 7)+ c * (y - 7)+ 16) >> 5) (x, y = 0..15) 



a = i6*(p[-i,i5] + P [i5,-i]) 

i> = (5*# + 32)»6 
c=(5*K + 32)»6 

H = X(.t'+1) x (p[ 8 + x' -1]- p[6 - jc' ,-l]) 



(70) 



7 



K = £(y' + l)x ( p [- 1,8 + y']- p [- 1,6 - y']) 

y'-O 
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4:2:07;*— vy K 4: 2:27;*— Tyh, 4:4:47*— ^yMS©fa;ft/C3!>5fl»S:^ 
*^ n -r7*— -rj/Mt ^U^^fWYCbCr, RGB, XYZ^fajftrCfoSJ^iS: 

H7jc^-t-E2fiEacift*pi4»!:*5v^-c, ^j/hflr#xu ? fesfiiwflr#tt, 7 

4y^40, 42{Z.fe1fe£tl& 0 *4y^40, 42^tt, *n-<e7*— ^Mf ^RtJfeS 
HSJfg#&::£^£\ H:^|feS41a, 41b, 41c<Dffitlfr$:m$lV, HPlMBl3A»&«> 

;MV^40, 42te, IS!— ©i£3&Bfc*&afti-<5o **5x w(D07-e(i, 3«Mc^ia 
£&lfc8&41a, 41b, 41c©^d»SriS^"t-St<75tbTKKi-S^, ^©iffxaE* 

(2-2-1) 

■v>.yNfi#tfS4:2:07*~ <rj/H£r^U fe£IW«#a^CbCr&^1-mfcf3#te*r 
(2-2-2) 

it^iJl«41b©«if^«rUiWi-«o r^iH^^41bt?fi, *i=^7*- 
■^yMg**S4:2: 27*— ^H&r^U fe£P f SMf^YCbCr£^*m{g»{f -^;*f 
bTff^^m^fT^o 

i5«^b<f4, fei©^yh7fSJ^tTotf N 8X87c2^tfKD4X4Hm7n^ 
^{i-C4 x 4gffc£ife£ififfl-r5 0 S KB*7*n^d»fc^iBfl®^§| v ^fc^Mf 

^i4^4t-r^t, 4x4j£^m«, wr©s:(7i)©j;5^*$n«o 

[#32] 
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l 4x4 



/ 4 .< =r 4 , 4 xf <>4 x T t 4 . . . {71) 

(\ l l M 

2 1-1-2 
1-1-1 1 
\ -2 2 -1, 

©8o©4X4^d^©(0, 0)#^£^&T2X4:7*n^£f||j#U ^<D2X4Zfuy 

^a-uiiSKftc ^i'9'^54x4^n^p H ^(o, o)^w.(ofm.^t€Mmtm^x\^ 

(72)(D£?\zm$frZ> 0 



110 
1 -1 -1 
-1 -1 1 
-1 1 -1 

1 



(72) 



T v(4 ) 



l »(2) 



-1 



(2-2-3) 

^cV^-C, ff55&ife#41c<0»f1 5 £KW'*-5. i<&i££2EifeS&41c-m, ^av7t 
— ^yMt#^4:4:47*— ^j/hSr^U fe^lHHf #tf*YCbCi\ RGBX«:XYZ£ 
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